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What is cost-effectiveness analysis (CEA)? 
Cost-effectiveness analysis is form of economic 
evaluation in which health gains from an 
intervention are evaluated relative to their costs.
Cost Minimization
$ per beneficiary
$ per capita
$ per person reached
Cost Effectiveness
$ per behavior change
$ per knowledge change
$ per HIV infection averted
Cost Utility 
$ per DALY saved
$ per QALY
Economic Evaluations
Output FinalIntermediate
Why is CEA important?
 We want to know the magnitude of the effect that our 
program will achieve (or has achieved) for a given level 
of resources.
 We want to know which activities are the most effective 
for  given level of resources.
 We want to know how cost-effective OVC and guardian 
activities are relative to other health interventions so as 
to determine the optimal mix of health interventions
OVC Programs with Demonstrated Effects
Program
Integrated 
AIDS 
Program
Kilifi 
OVC 
Project
Allamano
Mama 
Mkubwa & 
Kid’s Clubs
Country Kenya Kenya Tanzania Tanzania
Implementing Org. Pathfinder Cath. Relief 
Services
Allamano, 
CARE, FHI
Salvation 
Army
Home Visiting & Care
Educational Support
School-based HIV Educ.
Kids’ Clubs
Guardian Support Groups
Food Support
Income Generation
√
√
√
√
√
√
√
√
√
√
√
√
√
√
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Cost Analysis
Allamano (Tanzania) Activities
E1. Educational Supplies for a Nursery School Student
E2. Educational Supplies for a Primary School Student
E3. Educational Supplies for a Secondary School Student 
IGA1. Bio-intensive Gardening
IGA2. Raising Chickens & Rabbits
PS1. Kid’s Clubs
NU1. Food Distribution
VCT1. Voluntary Counseling Testing & Treatment
HBC1. Home Based Care for OVC
HBC2. Home Based Care for PHA
PHA1. PHA Group Therapy
Cost Data Sources
 Workplans
 Budgets
 Expenditure Reports
 Interviews
 Government Documents / Surveys
 Judgment
Costing Issues
1. Perspective
2. Defining the intervention
3. Costing approach
4. Allocating shared inputs
5. Annualized costs
6. Economic v. Financial costs
1. Defining the perspective of analysis
 Defining which costs to include: Whose 
perspective matters?
 Program costs: direct intervention costs & 
support
 Private costs: costs to households of medical 
care averted? Transport? Other care?
 Societal costs (and cost savings): value of HIV 
infections averted?
1. Defining the perspective of analysis
 Defining which costs to include: Whose 
perspective matters?
 Program costs: direct intervention costs & 
support√
2. Defining the intervention
 Example: Home visiting for HIV/AIDS affected 
households
 How many volunteers are involved? 
 How many households does a volunteer visit?
 How often do volunteers visit? (daily, weekly, 
monthly?)
 What drugs, supplies and equipment are 
involved?
 What training (initial and refresher) is involved?
 What mode of transportation do they take?  
3. The Costing Approach
Recurrent:
 Salaries
 Drugs
 Supplies
 Materials 
 Utilities
 Transportation 
 Overhead
Capital
 Equipment
 Buildings
 Vehicles
 Overhead
Ingredients Approach: Quantifying the inputs used to deliver 
an intervention and assigning appropriate monetary values 
to those inputs
Kid’s Clubs - Allamano
 At meetings, kids choose the name of the club and 
leaders, sing songs, play games. 
 Cover topics such as good behavior, study habits, 
how to show respect
 Includes about 30-40 kids and lasts about 2 hours
 Involves 2 volunteers, refreshments, study books 
Kid’s Clubs – Per Beneficiary Cost
Unit 
Cost
Units Freq. TSH US$
SHARED
Allocated Overhead 4,489 $3.59
Allocated Salaries 0 $0.00
RECURRENT
Volunteer Time 2000 0.05 Per 
facilitator
12 1,200 $0.96
Banana & Orange 50 1 Per child 12 600 $0.48
Stationery 100 1 Per child 12 1,200 $0.96
Transport 3000 0.05 Per 
facilitator
12 1,800 $1.44
Total 9,289 $7.43
Educational Cost per Primary School Child
Unit Cost Number Frequency TSH US$
SHARED
Alloc.Overhead 316 $0.25
Alloc. Salaries 785 $0.63
RECURRENT
Volunteer 20000 12 per month 218 $0.17
Uniform 5000 1 per year 5,000 $4.00
Sweater 5000 1 per year 5,000 $4.00
Shoes 4000 1 per year 4,000 $3.20
School Fees 1000 2 per year 2,000 $1.60
Exercise Books 200 2 per year 400 $0.32
Pens 120 5 per year 600 $0.48
Pencils 50 5 per year 250 $0.20
School Bags 5000 1 per year 5,000 $4.00
Total 23,570 $18.86
4. Allocating Shared Inputs
Apportioning costs that are shared across outputs (e.g. 
overhead, staff time)
- Based on a reasonable allocation rule:
- Percent of staff time on different activities, cost 
centers
- Buildings & equipment: Depending upon use & rental 
price
Allocating Salaries of Administration 
Admin 
& OH
VCT & 
CTC HBC Educ
Food 
Distr. IGA
Kids 
Clubs Total
Program Manager 100% 0% 0% 0% 0% 0% 0% 100%
Finance Administrator 100% 0% 0% 0% 0% 0% 0% 100%
Spiritual Assistance Sr Carmenza 0% 0% 100% 0% 0% 0% 0% 100%
HBC/OVC T.O. Focolari Family 0% 0% 100% 0% 0% 0% 0% 100%
HBC/OVC Technical Officer 0% 0% 100% 0% 0% 0% 0% 100%
Field Officer (1) 0% 0% 100% 0% 0% 0% 0% 100%
Field Officer (2) 0% 0% 100% 0% 0% 0% 0% 100%
OVC's Responsible and secretary 0% 0% 40% 60% 0% 0% 0% 100%
Second counselor 0% 100% 0% 0% 0% 0% 0% 100%
First counselor 0% 100% 0% 0% 0% 0% 0% 100%
Clinical Officer 0% 95% 5% 0% 0% 0% 0% 100%
Nurse mid-wife 0% 100% 0% 0% 0% 0% 0% 100%
Nurse mid-wife 0% 100% 0% 0% 0% 0% 0% 100%
Lab Technician 1 0% 100% 0% 0% 0% 0% 0% 100%
Lab Technician 2 0% 100% 0% 0% 0% 0% 0% 100%
Receptionist 100% 0% 0% 0% 0% 0% 0% 100%
Cleaner 80% 0% 20% 0% 0% 0% 0% 100%
Allocating Rental Cost of Building to 
Cost Centers (Activities)
Admin & 
Overhead
VCT & 
CTC HBC Educ
Food 
Distrib. IGA
Kids 
Clubs Total
RECEPTION OFFICE 10% 60% 10% 5% 5% 5% 5% 100%
WAITING ROM 0% 90% 10% 0% 0% 0% 0% 100%
COUNSELOR OFFICE A 0% 90% 10% 0% 0% 0% 0% 100%
DOCTOR OFFICEA 0% 90% 10% 0% 0% 0% 0% 100%
DRESSING ROOM 0% 100% 0% 0% 0% 0% 0% 100%
PHARMACY ROOM 0% 80% 20% 0% 0% 0% 0% 100%
LAB RECEPTION 0% 100% 0% 0% 0% 0% 0% 100%
COUNSELOR OFFICE B 0% 90% 10% 0% 0% 0% 0% 100%
STERILIZING ROOM 0% 90% 10% 0% 0% 0% 0% 100%
HBC OFFICE 0% 0% 100% 0% 0% 0% 0% 100%
OVC OFFICE 0% 10% 50% 10% 10% 10% 10% 100%
5. Annualizing Costs & Benefits
 Discounting future costs, cost savings & benefits occurring in 
different periods;
 Capital inputs (with useful lives > 1 year)
 Estimated replacement value of capital from NMS
 Estimated useful life of items
 Discount rate of 10%
 Annualization factor
 Conundrum: What time period do we use for measures of 
effectiveness? 
6. Economic v. Financial Costs
Valuing resources when market prices (financial costs) 
deviate from actual values of resources (economic costs)
 Some inputs are donated or free
 Volunteer time
 Food donations
 Air time
 For scale-up and sustainability purposes, we need to 
assign a value that represents the true opportunity cost 
of those resources
Some Costing Hurdles
 From whom (or from what source) to collect? 
 Amounts were not always consistent across 
documents, workplans, etc. 
 Budgeted amounts did not always correspond 
with expenditures (or only budget information 
was available)
 Cost (and input) information was not 
disaggregated by outputs
 Cost information was not always complete
Key Question:  Cost Analysis
What are the per beneficiary costs for 
psychosocial, educational, HIV knowledge, 
income generation, food security and 
counseling outcomes?
Key Question:  Cost-Effectiveness Analysis
What does it cost to achieve improvements in 
OVC and guardian psychosocial, educational, 
HIV knowledge, income generation, food 
security and counseling outcomes?
Evaluation Design & Samples
 Post-test study: programs on-going for at least 
one year
 Focus only on OVC aged 8-14 years
 Survey administered to OVC and their caregivers
Program
Integrated 
AIDS 
Program
Kilifi 
OVC 
Project
Allamano The Salvation 
Army (TSA)
Sample
of 8-14 year 
olds
3,423 1,036 1,104 564
Post-Only Evaluation Design
Program begins;
OVC enrolled & start 
Receiving services
Intervention
Group (OVCs)
Time
Comparison 
Group 1 (OVCs)
Year 0
Survey Administered
Year 1
Comparison 
OVCs start receiving
servicesComparison 
Group 2 (non-OVCs)
(IAP)
Calculating Effectiveness: 
Continuous Outcomes 
 Estimation Method: Ordinary Least Squares regression 
analysis
 Examples: HIV knowledge, Scales for psychosocial indicators
 Model
Y = β0 + β1 X+ β2 CG + β3 P + ε
where: 
X = Orphan status, age, gender, caregiver
Z = Caregiver’s education, illness, age, household wealth, 
household size
P = received program services (e.g. home visiting, 
educational support, food support)
Calculating Effectiveness: 
Binary Outcomes 
 Estimation Method: Maximum Likelihood 
 Examples: Food Security, Self-reported health status 
 Probit Model
Pr [Y =1] = β0 + β1 X+ β2 CG + β3 P + ε
where: 
X = Orphan status, age, gender, caregiver
Z = Caregiver’s education, illness, age, household wealth, 
household size
P = received program services (e.g. home visiting, 
educational support, food support)
Non-random Selection Issues
 Programs often target services to those that are 
the most disadvantaged: 
 Fundamentally, OVC receiving services differ from 
OVC (and non-OVC) not receiving services 
 Some of these differences may confound 
estimates of intervention effectiveness
Instrumental Variables
 Instrumental variables regression to control for non-
random program participation
 We construct a variable that is correlated with participation 
but purged of any confounding with the outcome
 Allows us to get a consistent estimate of program 
effectiveness
 Allows us test for endogeneity (i.e. non-random selection on 
unobservable factors) 
 Need to identify some characteristics of OVC that are 
associated with participation/exposure but not the 
outcomes we are studying
 This is a BIG challenge!
Bivariate Probit with endogenous binary 
program variables
 Maximum-likelihood simultaneous equation method 
(0,1 for OVC outcome; 0,1 for program participation) 
assuming a joint normal distribution for the correlation 
in the unobservables 
Yi = β0 +  β1 Pi +  β2 Xi + ei
Pi = γ0 +  γ 1 Xi +  γ 2 Zi + ui
E(ei)=E(ui)=0, corr(ei, ui)= ρ
Zi = Geographic location variables
 Advantages: Provides an endogeneity test of ρ=0
 Disadvantages: Difficult to find suitable IVs for 
identification
Calculating Cost-Effectiveness
Marginal effect of exposure in intervention 
relative to comparison group
Per beneficiary cost of intervention
CE  =
4. Results
 Costs per beneficiary
 Costs per improvement in outcome
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Psychosocial Outcomes (Indexes)
Outcome Examples
Self-esteem “You are happy with yourself as a person.”
“You like being just the way you are.”
Family self-
esteem
“Your family pays enough attention to you.”
“You feel OK about how important you are to your 
family.”
Social isolation “How often do kids pick on you?”
“Do you have at least one good friend?”
Family 
Functioning
“In times of crisis, you can turn to each other for 
support.”
“You can express feelings to each other.” 
Pro-social 
behavior
Is child  considerate of other peoples’ feelings?
Does child try to help if someone is hurt, sick or 
upset?
Cost–Effectiveness of  Home Visiting - OVCs
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Results – Kids’ Clubs
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 $6.43 per marginal 
increase in an OVC’s 
measure of family self-
esteem (Allamano)
 No measurable effect for 
other outcomes
Results – School-based HIV Education
0
1
2
3
4
5
IAP CRS
H
IV
 K
no
w
le
dg
e 
In
de
x
Non-Participants
Participants
 Cost-effectiveness of 
school-based HIV 
Education 
 Integrated AIDS Program:  
$2.61 per incremental 
change in knowledge
 Cath. Relief Services: 
$0.09 per incremental 
change in knowledge
Results – Educational Support 
 Little difference in educational outcomes across 
all programs
 Programs ensure that educational achievement is 
at least as good among OVC as non-OVC
Guardian Support Groups (1)
Catholic Relief Services
 Guardian participation in 
care and support 
meetings was associated 
with a 0.11 unit reduction 
in family dysfunction
 CE = $4.16 / incremental 
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Guardian Support Groups (2)
Integrated AIDS Program
 Guardian participation in 
care and support 
meetings was associated 
with a 0.75 unit reduction 
in negative feelings
 CE = $75 / incremental 
reduction in negative 
feelings 0
1
2
3
4
In
de
x 
of
 N
eg
at
iv
e 
Fe
el
in
gs
Partcipants
Non-Participants
p =0.011
Income Generating Activities
45%
81%
53%
44%
66%
46%
0%
100%
IA
P
CR
S
Al
lam
an
o
Fo
od
 In
se
cu
rit
y
Participants Non-Participants
 Cost-effectiveness of IGA
 A 10% reduction in (the 
probability of) food 
insecurity could be 
achieved for less than 
$10 per month
Food Support - Allamano
 Receipt of consistent food 
aid was associated with a 
0.437 reduction in the 
likelihood of food 
insecurity
 CE = $0.74 / 10% 
reduction in food 
insecurity
0.437
0.305
0.217
0.476
0.00
0.10
0.20
0.30
0.40
0.50
All Mild Mod. Severe
Marginal reductions in probability
of food insecurity from food support
Food Security
$1.61
$9.17
$0.74
$0.00
$2.00
$4.00
$6.00
$8.00
$10.00
Price per beneficiary associated with a 10% 
reduction in Food Insecurity
IGA SILC
IGA Gardening
Consistent Food
Provision
A 10% reduction 
the probability of 
food insecurity 
could be 
achieved for…?
All fairly low cost 
Which is more 
sustainable?
5. Conclusions (Analysis)
 Collect data on outcomes at baseline so as to 
measure changes
 In the absence of randomized designs, make use 
of step-wedge (pipeline) designs as a second 
best alternative. 
 Targeted programs involve substantial 
complications in evaluation
 Measures of mental well-being should be 
standardized and more widely used
5. Conclusions (Policy)
 OVC interventions can be effective AND cost-effective in 
improving OVC and guardian welfare across multiple 
dimensions.
 School-based HIV education programs can substantially 
increase knowledge at low cost.
 Food security can be improved substantially at a low per 
household cost.
 The data base of cost-effectiveness calculations should 
be expanded for larger numbers of OVC & guardian 
activities in wider range of settings.
 Cost data, collected concurrent with program 
implementation, can provide a powerful tool for planners.
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